Dual regulation of LIM kinase 1 expression by cyclic AMP and calcium determines cofilin phosphorylation states during neuritogenesis in NG108-15 cells.
The present study was designed to elucidate the cellular and molecular mechanisms of neuritogenesis in differentiating neurons. For this purpose, we used pharmacological and immunochemical techniques to determine the intracellular signal transduction pathways that regulate actin dynamics during neuritogenesis. We confirmed that a rise in intracellular cyclic AMP (cAMP) concentration stimulated cells to increase their neurite numbers, and that this increase of neurites was suppressed by activation of calcineurin induced by a Ca2+ influx through voltage-dependent Ca2+ channels. Expression of a specific cofilin kinase (LIM kinase 1) was increased and decreased by cAMP and Ca2+ cascades, respectively. The phosphorylation state, but not the level of expression, of a potent regulator of actin dynamics (cofilin) was strongly correlated with the expression level of LIM kinase 1. Our results suggest that polymerization and depolymerization of actin by cofilin phosphorylation is necessary for neuritogenesis in differentiating neurons.